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(54) UNEAR DRIVE ACTUATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
small-size linear drive actuator which is 
rotary drivable. 

SOLUTION: A linear drive actuator which 
is rotary drivable is composed of a linear 
drive unit 1 and a rotary drive unit 2. The 
linear driving-unit 1 is constituted of a 
stator 3 having a yoke 5 and coils 6a and 
6b and a mover 4 having a drive shaft 7 
and permanent magnets 8a and 8b. The 
rotary drive unit 2 has a stator 1 5, having . 
a yoke 17 and a coil 18 and a mover 16, 
having a ball spline 20 and a permanent 
magnet 1 9 which rotary together with the 
drive shaft 7. The drive shaft 7 rotates together with the mover 16 by 
means of the ball spline 20, while being freely movable in the axial 
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direction. Wh^^he coils 6a and 6b are excite^Wne drive shaft 7 is 
driven in the |&l direction, and when the coil^^s excited, the drive 
shaft 7 is driv^Ro rotate. 
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(54) [^^©^a;] 'J-TM»7i7^iJi— ^ 
(57) [^ft] 

y-TlESigPUi, 3-i'5i:rn';i'6a, 6 
bh^e^fca^^Si:. |g«)l47i:*^M58a, 8 
htm^fznjm=f4t:^t?>o il«»g|5 2ii. 3- 
1 Thn-f^Ul 8i:4iiitfe@^?l lEI&tt? 
i:-»i:*oT[l]«5tS#-;i/:^7'7-i' > 2 0 i:7?:iX?i 
51 9i:§(i^fc:Rl»^^l eS^S-r?.,. lEKffiTfi, 
7-7 -f > 2 0 {c ct ^ Tl*;& iRi ti^ilj g ST-$) 
4Sf)Rj»?l 6i:— H:i:5S;t5Tiafe1-i)o ^LX. n^f 
;i/6a, 6b^&liM1-?.i:IElfW7{±$fl:^iR]C|Ei&$ 

So 




1: !;=TE»S 

4:SrSH=- 
5: a-ir 

SaJBb : ^9,a? 

17: 3—if 



28 24 
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(2) 



^tzm^^ts 9«!e^i3-^K:Wbtt:5[R!t^i6gS 
iKlSftC J; DJi^fia^fn*:^ 2 3-^ i:fif3^ 2 3-^|*l 

tEiS$tife^2zn';i/i:4#x.t@^?i:> mmmm 

b-Qoiil3ig»tt i: -ft i: % -c T iife-r i. ry 

mmt ^ztlz^t) Su!3» 2 7^^^?iE § Bui3IEi&« S 
<C^i: l/TEte^-a-CBufSIEtttiSriieilKll-SiltelEil 

20 

[il*«2] Bi««lI3«®'J-Till&T^f^a:t- 
-ir-;i/®3i7i t # ^ ^gE{b St^D UT Hui3igi!lia 

[w ^« 3 ] m^m 1 s tzit 2 f3«® 'J ^TiEiJT^ 

f•i3^-^ti5V^T. iii3El!itttx ^)l:&|pIt^&■oT 
l5i3^K^;^^-;^t^^|q|L/■rEia:bfe^K^tfet^i'^«> K(c 

i t)Hul3JS^;^'^-;i'fflajit#-5?Sffi^^bS:t^PbT 
f5B3lgi!)W®[l!fe^SS«^til-r^C 'J - 

-TIEliT^5^iX-^ti5V'Ts Buf3IEI&tti±^ 1513 
KI&$fiSM:5[plt^^i&g«fc^itbocmil3f2»«ii:- 

rr^'f >imm^iz^ntm^^i^^xmm% 1 3 

13^ 1 a-'^^lzw^-^titzm 1 ^-f 

Buf3^l3-'{7tMbtt:Siqi{c^l!iiS*^o[i]te 
t>tifeMiitt t Bili3iEliiflS^c5i D ftit fenSu 
i3^ 1 3-^rt^c43V^-CSul3^ 1 ^-f ;i/i:*g?>ffi<jfc^iii 

T^^tj's il§3^lr!^;v«:li^t-i.ci:lci!3 11113^1 
7jc^?.M5SrHiif3iElilia©tt73lSltc?&oT^I&$'tTmi§3 
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Mttftt ct t) ffj^^nfe^ 2 3—!7tmmm 2 3-^> 1*) 

(cEa6^nfe^2 3i';i/i:5:li;?.>t@^^i:. mji3EI!) 

«i ^^r(t nBiif3Mttfiiis«i:5iS! ti^iii gat 

boo Buf3Mi&iM — ft i: 'fe o T igte-r S T'^ 
> tmf^^^-)\^^ yy yiz^^ttif i^tifzm2^X 
m^t^m^tzRiW}^t:^LXt£i). Bul3^2n'f;i/§ 

snii- 5 3 i: c J: ») iii3« 2 77t^?i5 mmtm^ * 

'C>i: bT[5ie$-l^Tfj|3|gl&«<&[ateMl|-r-2.i!tefEft 

tiTz U > i^tt®^ 1 :3 -I" ;i/fti:. iilBSPfaJtiRgnjtg 
'S:IH]g|5*sil]5fi£^nfc«2rn';i'fti;Sil^. filBBl^ 
;i/ft©B!lESK(a5f*l CltjiBSS 2 a ^' ;i/ftoiiil3IH]a5 ^& 
iRg:$-t i. C i: i •) ItiiB^ 1 =i )l'ft:±Clui3^ 2 3 

[fflf^T] if^«6*feJi7f3l8®U-TiElijT^ 

f^ial-^t:43V^T. Sul3RJi)?(±^ milBlg®«fc»b 
e.tiBui3^ 1 7Tc^?i5^«^t-?. x-^^ 

m^xmf3^i>mm^^is.icmm\^tzm^7.JT-)]y^m 

m-f. mtmn.^^-)i^^n^^^-zmmLfzm^^a^ 

Ktci •3mil3?i^x^-;u®3iiit3#^5i«{b?:t^ 
^0 bT auf3]^»lfifflW^[Rl©i^iJS§6IS^tBf ?. C t S 

y5mizm-oxmtj:^mm^^MizmMLtzm%7.^-)\^ 
S:3^^)f^r^t^ Bu§3^K^;^'^-;^tM[R^bTE»bfe^8^ 

[ft*«9] it«a5~8©V>Tix*l^C§3«©'J 

^m^^-oxma^ 1 3-^'tsi$$ni.ci:Sii^aa:i: 

[0 0 0 1] 

©T-feSo 
[0 0 0 2] 

m^(DmS] $£*J:!3. mi!)^-^5'0-ffli:bT^ 7X 
^«IBltgtff$fi£btU-T^r-^A5^Pe.nTV>?.o ^b 

Ts cw'J-T-t-^SIEilj^i: bTs tt:S[Ritii;ge<] 



^ (3) 

D;}1>7 h>'N>K5[H]te^i!l^-a-Si:gi5Fp©:&|R!*,^ 

aJ^-^5'^.gil6^j^•rv^s. s 1 1 ttx mkowm^ 

feSo El Itc^xbfect^C. t!6*ffl[i!6iliiqJtg^s'J 
-TlKi)7^5^ax-^tt, igijfltlS 1 {C*^?^S5 2 
a, 5 2bS9l?)Mlt. dh-Sa— 3(c5l»)fttt*: 

CiD. IMJfflS li±ftSiA^|q]®itifaWI!;#(3iDt. 20 
^B]B:5fRl®|5]i|s||i#S:i,fTa ^ hi^T- §5 J;^ 

[0 00 4] 

5 5 tm\\cm\-y^'mifih^fz 

^ fe:^ t < ^cc 5 i: v^ d P^MA^fe o fee 
[0 0 0 5] *^BJ®i9^{i. [51Cllt!jJF.<£-»tffl^!i' 
Ji^^«'J^S®[MlteiE^il^[tg& -T-igSlT^^^^a:!:-^ 30 

[0 0 0 6] 

[SIS5^»1-i>:tfi)O^I9!] *^B^®U-T^-i5' 

(±. iittftjc i Djf^fia^nfc^ 1 3-^ i:^ 1 B-^n 

icEtft^iifcRfStt®^ 1 ^'f ;ui:<&li^feB^?i:, 

?it?.::i:^::i^)^l7j<^?KS&Ei!ll^®^4:&IaIC^&o 40 

tEia$*ifeig23^';i/i:i&iiifca^?i:. mmnv: 

;^7'7'f >tc5it)mt^nfe^27jciX?i5i:SCS^:tpI 
m^^MhXH^. ^23'f;^&lI^i■rsc:i:fcJ;^)^ 

^. SO 
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[0 0 0 7] ^bTCint j;!3, ^^T^^^iJi-^' i: 
KT^5"ax-i$' i<l®a!^T-ii^:&fqii:!lte^(Ri®tt§ 

[0 0 0 8] Cl®«^> B(iiBig»lttfc> tt:&iqltt&oT 
ji^;^'5r-;i/®iijiK:#-5^@^^bS:1i^ LTlElijW® 

«^:*fRI®^^ll8§ISl*t^tal■r5i^K:uT^)Sv^. end 

ct5^ Sgft«®i^l!lii§fgf$:IE5tt}eg1-2.ei:*sT-g. 
tt*[p]®i^»ii§(SI<£lS»ST-$iJ»-r^ d i;*^Rltgi:* 

S o 

[0 0 0 9] Sfc. BulBK^lIlllit:^ P3Jl:&[RiK:f&oTM 

^;^'!r-;i/®jijSK:fliaM®^^b$:1^*fl bTlli&tt®!! 

.lfi®I51teftgS:I«^::^GS•r2.^i:*5T•g^ Ki&fflOil 

[0 0 10] ^?>t. iulBIKIbfa^v 

a « tc i: -i* i: ^ -3 -r El tet J}^ 

[0 0 1 1] ^fgRBC'J-Tt-^J'tt. j^ttflct 

<t !3 ff^fiS^nfcll 1 B-^ i:» 1 3-^'rtJ^iBiS$nfc 
^ln^;i/i:Sii^fcS^?i:> » 1 a-^t'^LW:? 

tBt!5Wt5.n«i ^-^l*lK:J3V^T^g 1 zi'f;i/i:ffi» 

^^M\^xn.>). ^l3^;i'S:iiM-ri.ci:t iU^l 

nfcl|2 3-i'i:^2 3-^rtCEK^nfe^2 3^;i/ 

f 5;K-;u::^r7^' > i: ;^ r 7 ft ttt, 

nfc^27Tc^?KSh^CiifcRll&?^*bT%:!3. ^2 
n ^ ^ SiM-r -5 c i: tc: i D H 2 2: lEl&fft ^ 

\^xmm.^^x%mn^mum.mt^m^mm^h 

[0 0 12] ::®ii-&. iii3^l3^;i/As. cf^^t^Eg 
a5A^m?nfc';>yttffl^l 3>f;u#:i:. ^PSSistcJR 
§nJt^^^IHlgl5A^)&m$tLfe^2 3'f;U'»:i:S11^^ «1 

ch^cit3^l3'f;v<*;±C«2rn';i/fr^S®. tti. 



; 

[0 0 13] ttz. mi°iW]^i^. MilfflKl^^bilfia 

[0 0 14] lulBIKISttt. R)S;5[Rlt?&-c-r 

[0 0 15] iD^Ts HuiBfii!)WS> mwin^m^m^ 
[0 0 16] ua. zz-^m^®^ti,tiEmmis\Si(DPi 

[0 0 17] 

[0018] (iiaEffljKis 1 ) H 1 it^^^(omm<om 
ii (z;&[si) iimemij (0^iDi) ©p;?$ff v^^f ?> z 

EttElt^b&i-JC^ :*;g<'J-7'ffiiJgpii:li5 

ilijgp 2 ® 2 •o©sp«' t n s . 

[0019] 'J -7mm3 1 H^? 3 h pJiJ? 4 
feR1S?f^ttom«?ni';v (^in-fjU) 6a, 6bi: 

[0 0 2 0] ori&?4{i. igi&«i7i:*^JK5 (^l^jc 
XmS) 8a, 8bi:4»?,«J5R$nT*D, ac^J.«5 8 
a, 8b(i. Jittt^Jii4*f>'&2.-7^/*<;/ h*;u^9tJ: 
•oTiglilffl7tcSlt)ftfte.ixTVM). C:CT'iEij|tt7tt 
;j^-;i/>^7"5'f >l Ol::jfa$n-c*J?)s *-;u::^7"-7 
-f>io(±. 3— f 5o±sg^pgB{cffit)ftfte.nt3 

TWS. 7l<:^^58a, 8b(±x 3^';i/6ai:6 




^^^2 0 0 0-4 5 7-5 
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b®&^A^a*i:'5:i.c:i:t:^f&bT^ ^tltttfSMii'fe?) 
iat5lt)ftJt5)tl-rVN5. tS-stx ^-fjl/Sa, 6b 

fflU Ei!)ll!i7<)S|ai®^9]Z*iql{Cili^6<jt^Sit 
%o «:*5^ IKi!;ltt7®;^ ho-^an-f ;i/ftA^f>7jciX?K 

[0 0 2 11 7p-;u:^7"7'f>i OB:. «ie-rs5J^-;i/ 
:^r7-f >2 0i:|5l^®filfiK{C5Sc'oT*5t). ^©i^astc 

(ia3#{!S) ©flUttCt t)x >1 

0 (ifgijfft 7 $ffl7^fpIi::^i)gffit3^^brDoKi!ifft 7 
i:— fri:5&oTiIfi-ri>. -t^to*). iK»ta7t±co# 
-;i/;:^7'7'f >l OiittSl 2K:J;!3s a— ;'5K:»b 

5. 'itt^X. mWimit. n'f;i'6a, Bh^omm^. 

titz^mxm 1 t:i5VAT±T:Siqit:g^£CSgilj^fiiS. 
20 [0 0 2 2] 'J:::7ffi»a!lt{i$^>fc. ffili)lltl7®^ 

i!)Sigi<£<!^tiii- si^asisiitaigp 3 0 ?>nTu 

s. c®^iiig§aHfetiiS?3 Oti. Ki&W7 tHi3f*tte> 
ti&P3iai}^®?8^;^';r-;n 3 J:. ?8^;^'!7--;n 3 
i:^*|SibT^B$n&?i^tB^'^ H 1 4 i:ipe>«fij;^ 
tlTV^So ^2(i. -€-®-5*.®lS^:^'!^-^H 3®«^ 
S^NfBiB^ST-^'S. E12(C^bfc:<t-5i3x M^T.^- 
;i/i 3t:{itt:j^|qi{c:?&oTS«:i)filii*^7 OAimtT'^^ 

®^?^gp 9 a|*|CTil»W 7®iiffltC«»3iS^xTil^ 
30 $ix. IE»M7i:«ic;^»f i.. ^S;*. S2{iS^S§ 
fefttJKSK f-^ffi:*: bt^ bTV^s . 

[0 0 2 3] tfz. mmkin^^y Y 1 4{i. m^:^^- 

;i/l-3oM^t^|qlt?)<t^tEiS^ti5o c®?Kat^ 
tii^^y}' 1 4i±. ^Sfil®|ElbSffi^^tiSr/'-^;i/:^©^i: 
bTm:'j-r5*)®T-fe?).. M^;^'5r-;H 3®^i!)lc# 
oTJS11*s^{b1-2. c: ®S<b*5/'Vi/;^<l^i:'&-c) TUB 
^^tis. t^EoT. IKSill 7 0^ii)a4^vu:5^^«»i: 
bTffiS1-i.:ii:tfT-tN c:®ii^T-tt-ttlS7 O/im 
40 t: f^T-t^tUT- S 3 i: ttii, M^t^tB^ K 

1 4{i. E^^b35:V^«m^CJ;o■r3— {7*^-1 1 CBl 

[0 0 2 4] ifet, li!!gSEi&gp2H;. 1 5 i: pjfj 

Silt's 2>:/-7i^l/;^*— J' hJ^oTV^So 13 
tt. c:®[HlteiESja5 2®SfiE?:5'Nt^BJEiT-$)"?. HI 

^c43^ti)A-Asat^&■pfcBr^®^s*s^bTv^s. c 
ciT-as^^i 5tt. nfSJ^oa— i7 iMiB-^) 1 

7a:m«S?^n-f ;u (||2n'f;k WTs n-f^i/iiBll-) 
1 8i:4^e);^E?nTv^2)<, b-^ l 7(i. 
50 J;oTffJfiK$nTi5!3. ';-7iESi»SBio3-;>5®T 




(5) 
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[0 0 2 5] 1 6 tt, lEilli 7 i:ffia®*^?S5 

2 i4^M.T7i?-;i/:^7'7'f >20K:si!3<^ft^>n-rv> 

7 ® TgP 1 91 5 ft e> njfettS 2 4 1 <t o Tiate g ffi t 

[0 0 2 6] c:;itn #-;i'::^7'7'f >2 otti. -^o 
l*lSIJSS5iJS|33R3l»1-Sft#5P-;i/ 2 2 *sf^8!c«it$n 

Tl^So |gilia7©^i^fflti±. W3?lRHCf&oT:t< 

ig^ilttl7^£ttl*[RI{;:^SIa^^cffisu^■oigi&«l7^;- 20 

^©Jl^-;i/;^7'7-<>2 0i:tt§2 4tj;t3. . 
a-i' 1 7t?!fb«ii&|pit^«jS44>-o|lCSat3£i$ 

9tc[i«:^inj©±;*s{tfflU ffi»«7{ix'<5^^ 
2 1 > 2 0 1 ©^ 

[0 0 2 7] ^i:*^ r7i>'l/;^t-^'fe5[llteIHiia5 2 

^ia4iKtt?>tlT43!}s ^©t^tii«*tcJ;^T®Szn' 30 
;n 8©JS#Sr«Dife^TqItt?4^|5ie$-y-5ia»3 

[0 0 2 8] ^©iot'^^BJt.tST^^'^i^-^T- 
>2 0<S:ffl^^s^i:^cJ:t3^ T^J^f^ 
aai-^ C ij :^TffiSlS|5 1 i:«t[5]«ggKijg|J 2 * t, t*lj85 
$-&TV^?>, '©f-»s ^KTi7f^ax-^i:{igij©ii 
te««*iS;l:r§ci:^>:<. IEI!iffi7§LtJ®SEi& (Z^ 
(nl) iiieill!; (0;5|pi) ©il;&<£ffv^ff 
TV^5„ t^oT^ lHlte:)^lR]'v©^iil^#-507P5; bM> 

[0 0 2 9] ^dtiS. iST^f^ax-^'T-ii. nJift^i 
4,16 tac^j^SSriEbTjb't) nrii,^{pil^||;^#^^§ 

[0 0 3 0] [Diieigiija5 2t{i$f,t. iE»tt7®iHite 
i ©Hte^sitdies 2 5 tt. ©Tf jifcisi ^^f so 
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ltf>tlfeTge:ij^N'-2 6rtlcffi|g$tlT43t}. |g|6tt7 
{;:HS$ntD-^2 7i:^ c©d-<J7 2 7©^^ii{c:Si 
t)^'t^tf>i^fc^K^'^-;^2 8 ?K^:;^^r-;i/2 8 1 

^fi^uT^e^nfeas^di'vs' k 2 9 

[0 0 3 1] c©:®^s M^;^'^-;i/2 8ic(±, Rii:;^ 

mmklii^^i> K 2 9{i. iKa;^'!r-;i.2 8 i:©Bgt^^ 
©P^BiSPBJtT^ ^^;^'y-;i'2 8©Mffi{c?«fiqif 2>J; 
■5^c:T^^P*>'^•-2 6©f*ij^tEiS^n5<, c:®?^g,t^tti 

'V')' K 2 9 tiui!E®?S^^ai^5' K 1 4 ^tfilO 
^{b^ffi^^i^*>'^;^;^^S■ti: bTtB:tjt2>*)©T-fe 

•Js MS,;^'^-;i/2 8®i]«;^l!)t:^oT?Sffi*5^<bt- 
-Si:c:©S{b*^/'Vi'X{t^i:%oTiii*)$tL2>o 

tlfixt^. ::.©tl^{iv 5 o^;^;i/:x/r e v©^)Ste 

x-mmm i ©ii«:^s$:t^tBT- tsiatJfeoTv>:so 
[0 0 3 2] {ms&mm 2 ) ^j^c, if.%m<Dmm.(DM 

SI2-efe?)7^f^aai-^.t-OV>TlttB^-r5. E14,5 

{±^©«fie*3^tBfffls-efe?)^ E5{i04©A-A«i 
mx^-ho mmnjmi hmm<D^MVi^o\,^x\^ 

[0 0 3 3] 04 , 5©7'<^f-ax— ^*)s I11©T^J7 

i&as 2 ® 2 ■:3®a5^ic^(t e>*t2>o 

[0 0 3 4] croa^v 'J-TlEl!)a5 1*)Sij5!i^a. @ 
3 i: qli)? 4 e,^t i. qJKl^5M® 'J -T^r-^ i: 
ftoTV^So fflU ^^^©Jg^T-fiBIl©*)©^:^* 

•3 , as? 3 ifiwmn\ci~^xwi,m^nfz^mm(D 
3—5' (^13-^) 3ih^ B->7 zi(Dpmm\zm 

M-^titz Y-±^m(D^m.CDmm^::i-i)\^ 1 

3 2i:4>e)«J5E^^^TV^?>. SKTi'f^ax-^'-e 

{i. :i®3-^' 3 l*53-^m3 3 i:<PJlM3 4i:*e) 
«fig^nTi3>)> 3-^:7 3 1 AS[p]ft|gi(,g(5 2© 

3-^ (^23-^^) 3 5©-ai4t»«^fc«fiKi:^^ 

[0 0 3 5] 3-^*fr3^3(i. ±BgB3 3ai:. 2«E 
©{Pi|Sg|5 3 3 b, 3 3c.i:. KfigP 3 3 d i:ipf,^e 
114, 6, 7tS^sUfeJ;-5t^iPi|BgP3 3 c{::l±a!lM3 4 
*s«J«)ji*nTV^So «!l®aJ3 3btttS-'5?. n 
'f;i/3 2#^tisaiS$tiTi5t). l?!fg^1-5=3^;i/3 2© 
F^T-S«:-5ffi*S©M#i5^^1-5 i o i^WMt^miH^^ti 

[0 0 3 6] CdtN "iKTi^f^jLjL-^ftt, ::©rj 
^;i'3 24SEl©^©i:S^;»)^ #MF|:*<3t-^t,n 
TV>5o ^8{±3-i';i/3 2®®iS«^^S^1-iaB^llT-a?> 

(a) {±ifii!*'{'>ri^mi^ (b) immimo:)^m^ 



[0 0 3 7] la8^C^LfeJ:at^ ^^3'f;V3 2{i, 
y^i^ttoTn'f;!/ (ll3'f;i/«:) 4 0i:, tf^i^S 

^;ic}BT•affl bfe U >y«o±3 ^' ;i/ 2 rj-f 

;V4 iCDtf^tJi^ JiSP4 1 a*lSffi{fflCmbT[!flgP4 
1 b4S)Kfi£$*lTV^5. tfc. Tn-f ;i/4 Ottt^ -^OD 
**{C^?La5 (SISggP) 4 OaA5i9:lj-f>nT43t). ^® 

c:cD?LS?4 0at±3-f;i/4 l©IHIgP4 lb?&fj» 
*frgB4 0b±K:MSi54 1 a<&«-B-5J;atLT 

ll#*ils^^*'^t^t^ es (b) »:o3^';i/3 2 

sjKfiKt-So ;feib\ s?Lgi5.4 0afi£>-ru*)aa?L-efe 

[0 0 3 8] ^'f ;i'3 2t:±3^;i/4 1 i: 

T3^;U4 0$aia^t)-M-TJK^-ri.i:x E5t^Lt 
J;^ tn>f ;i/3 2 t»H«:<M-<SC J:#nltgi:'5;5. 

'f;i/3 2i&;^'<-:^a^J:<Ea8:T-gSfe«). '>ST-^ 

[0 0 3 9] -mm^p 4 tt, ^[i&wi 7 miSKD^xm^ 

tt7^ca^!3{^^^j•t,^^Tv^s. cios^. x'^/^-;/ 
^9o±Tisss{c{±^n-?n^*j3 lifiWi'^m^^ti 

TiJO, MSP*t3 7tH:$e.t^7';>^'3 6*^51 1)/^ 

fttot., h;n;i/^9i:SKi»tt7©M{i^ iO^ 

■0-7^:7. h:f;;i'^9(±)IEI!itt7i:?^fc^ft-r?.<t9{- 
8lv«:^tff^fflb, ig»ltt7*i|214©^^EpZ:&iRltiIiS[ 

[0 0 4 0] ^tz. ill!;lili7{i^ SK*SEojfJ«T-iiU 
(ttSSBtt) 4 8 ^C}fii$nTV^5, C0 
iJ::^T7'>yi'a4 8l±3— i7 3 1 OfflOS3 4 tBliJftft 
f,tife5£^tg|5«3 8t<tx>-tll!)*lRlt^l!)gSiPr3[5li!£ 

(Dmizmm^htzmmicjii^x. m^mmmmt^ 

^^ Bu5E®#-;u:^7'7^'>i:ttS«:?)v llSl$i7ffl!ltc 
|g|!)$a7^|fi:5lRl{c^iiga*oiiega{c^^t-S<J: 



(6) ^^2 00 0-457 5 

10 

[004 1] U-7igiilgBllI{±$e>K:. K||iffi70^ 

^. c®^f(ig§isit^msi!3 0(i. igibitii7(cisit)(>rit& 

nfc^ttJi^tto?S^;^'^-;i/3 9i:. M^;^'!r-;i/3 9 

i:j>KpibTiS;e?nfc?i^ai^'i' k 4 2 tiy^f^m^^ 

jXTV^S. «^;^'!r-;i/3 9ttt«5?|Sltt&oTM^5 
^ H 7 0 >u m >y 5^ T- iE5 SIS ^ 43 . 

10 ^TSS^n, IEilJ«l7i:?*K:^iti1-i). 

dl'x-;/ K 4 2tt. as^;^^-;i'3 9oaS«i{c?^[oitS J; 
atfi!lS3 40[*HIIBK:E^$ns. ^LTx ^:o^l^ 

^ffi-N>;; K4 2CJ;!3^M^^-;b3 SfflMSfflSfb* 
.mt. IEll«l7®^»S^/t;i/;^^«IShUTfflS1- 
S. 

[0 0 4 2] JfeC^ iHiEfgi;g|5 2Ji, mM^ibf^m 

4 3i:A^f,«fiK$^^^ U-TlKi&as 1 i:|i!IS4 4 1 
20 xmxl^tlX\>^^>, 09^. 3'f;i/4 3®«fie*5^1-i!i 
B^llT-$.?)s =i^;i/4 3(i6ffl®3-<;i/#4 3 aSraW 

^±^ fis^^^^i|s^tio■r}i^fi£^n^ 3-^*(*:3 soiniii 

SS 3 3 b ®3^ffigP^i:JSfflSS 3 3 :te<tUf{||^ 3 4® 
TasCEiSt^nsttSra 4 5 i:A^t,«fiE$ni.o 
[0 0 4 3] Bl»?16{±. IEilfltl7i:ft|iS (m«8 
ffl) ©*^S£5 (^2ac^aS5) 1 9 t-b'^m^^ixX 

h:^;i/<J^2 l®^i-)itRJl7?|q]t^railT-^>)ft 
30 lte.nT^^i.o ig|&f47f±, :it-;u;:^7"-7^>2 

Ot#3i$n43»3s •f-®>l«JStttv<5^;^'> h5}x;i/^2 1 

>:;b;n;i/^*2 l$;:^>UT:4t-;i/;^7'7'r>2 Ota^!)^^)■ 
lt?>i^T^^Sff^i:?5:•5o 4^-;i/^7*7-f >2 0 
|±, 3— {'*<*:3 30Ta5t3l5Wte.nfettiSrD>y 
^^4 SCilftgiffilC^Jt^tiTVN?.. C®fctoM»W7 
(iv ;}^-;i/:^7"^Y>2 Oi:fft§7-D>:/^4 5tJ;t). 
3-^;<i:<$: 3 3 t«bfiS:&[Rllc^g!jiaA^oiie@«Et 

40 h^jciXMs 1 9 \z^W5notipffm igs&ss i 

V Y 2 1 '^ifs-)\^7. 7'7'|'>2Oi:JtiC04 
[0 0 4 4] Z:OJ;^C^®JKSI2®Ti'5^a3i-^ 

teas 2 -a-. iiiijtti7;feii$giKiij (Z:&foi) 
teHii (0S-|pi) ®il;&S:^T^^^§l)i•5^c^coTv^?). 

S43^ SST^f^aoi-^J'C*). IKl!j«l7®!HlteA«$ 

t^tiiTSlite^S*fetiig|52 5ASi9:^tf>i^Tl^^.o ^CIT* 
iis lll£®ff^^l i:|5l«t. iEii)i|ii7 tB^^tifcD- 
50 2 7®R)ilk:laS'^b^^^r^^i^;^-5r-;^SEgu •?-® 
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[0 04 5] (.mmow^ms) -^^K., mm<oBmt 

[0 04 6] :^mS&Omm<07i^^:x:i.-flit. HJE© 

-^3 l<Dtmmmom:k.ifimibtiX\'^^o n^^x. n 
'f;U3 2K:T^:t1-5?*H:, :iO»?Bt7^>4 TS^ft-U 

[0 0 4 7] :^mMimw,mmo:)mmim'&^ti^^(D 

hh^tii^^o^X-i>i3i^\ 
[0 0 4 8] M^-ir-;!/! 3, 3 9CD?8fii 

t:>y5^7 0/im-^?K^;^':r-;i'2 8®5 o:^;^;i/;^/r 

e ^o^mmith < ST- -fe-^OT-fe t) Sujiog'jiiitipie, 

l«i:T-'J-T|gSlgPl &«i5KbT*M<s SfcflliHSl 
[0 0 4 9] 

7.yy-t >Sflii'''T'J-TlM6g|5i:Iitelll&g|5§-#:tc: 

[0 0 5 0] tfzs y-TlESiasrorn';!/^. ^^tS 
?LgPl*) t OflSBSiR^ 3 )l^m^t i. i 5 1 Ufe c 

^;t«)*ffli)^^5^l^l#&^Tt5•M■i.^htf■5I|gi:^*. ttz. 

■D-i )\^^:7.^-7.mmii<smx^ itzS). >mx'-^iii 

i.. 

[Ell©i5#'&SiB^] 




#582 0 0 0-4 5 7 5 
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[El] ^mn<DmM<Dmm i x-fes [ieigiiiRjtg'&; u 

[03] 01O'J-T|gijT^f-a:t-^Olg!li!)a5 
[S4] *^?go^SS©B^2T-fe5iieiK»qItg?&«J 

-7mmTi7^3-j^-'^'(Dmm'&7r^tm.mmx-hho 

10 [1215] 04OA-Ai^C?6-ofe«i@l2T-fe?>. 
[116] S4©B-BiliC?6otS@fffllIl-r-fe5o 
[07] E4®C-CJ^C^&ofe[gf[illT-fe^o 
[E8] 04©T^5^a^-^©'J-7'iEilj^CEaaS: 
ti?>:3'{ )V(Dmm^m^mtl!i.imx$>*). (a) {ifi 
^^mtSuv (b) ttJfii^^'fttt^OttJi^S^bTV^So 
[09] 04OTi'5"i:t-^®ltelKtta5t::EI9!*ti 
?, 3 ^ ;i/©;^fig^5'N-rffiSB^0T- i) . 

[01 0] mM(om^3x&^7';7^a.x.-^(D^m^ 
Witmmx'n>^o 

20 [01 1] tia5®[ltelEI&aJte«:';::.7Klil7^5"jL3i 

[^^©i5iH^] 

2 u^igitt^ 

3 

4 qJi&? 

5 3~f (.mi3-^) 

6a (l|l:3^';i/) 

6 b sa^=i^';i' (^i3'f;i') 
30 7 mmm 

8 7lc^?aE (^1*^?85) 

8 a 7iiXm^ (m 1 7j<^«5) 

8 b 7j<^JK5 (»l77<^5a5) 

9 a 

9 b :^>r-;i/SiM« 

10 

1 1 S-^-A/N- 

1 2 ii§ 

40 1 3 m^7.^-)l^ 

14 M^^aj^^yh' 

1 5 as? 

1 6 nj»? 

17 3-^ m23-^) 

1 7 a ^SM- 

1 8 m^^^i-;!/ (^2 3^;!/) 

19 7^^m^X$^2aimw 

2 0 ;}t-;u;^7'7'f > 
2 1 ^i^^-;' 

50 2 2 
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4 0a 

4 0b 

4 1 ±3'f;K«2 3'f;i/«:) 

4 1 a MSB 

4 1 b DDgP 

74 2 j^^tiJ'ss'K 

4 3 S«i?3'f;i/ (^2 3^';i/) 
4 3a 

10 4 4 wm. 

4 5 . liST'D'Vi^ 

4 6 mm 

4 7 fij|^7 > 

4 8 U:::^T:^<;/->i (tSgasW) . 

5 1 mm 

5 2a ^^JK5 
. 5 2b ^ifME 

5 3 3-i7 

5 4 ri'T;!/ 

20 5 5 'J-T-t-^' 
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